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PROJECT MANAGEMENT TOOL 
IMPLEMENTING AUTHORITY FOR A 

PEOPLE ORIENTED WORK ENVIRONMENT 
, TOOL 

CROSS-REFERENCES 

U.S. Patent Application entitled “COMPUTERIZED 
GENERAL PURPOSE PROCESS CONTROL SYSTEM 
AND METHOD SEPARATING TRANSITION POLICY 
AND STATE CHANGE ACTIONS,” Ser. No. 08/123,545, 
U.S. Patent Application entitled “IMPLEMENTATION OF 
TEAMS WITHIN A PEOPLE ORIENTED WORK 
ENVIRONMENT,” Ser. No. 08/375,757, ?led concurrently 
herewith, and U.S. Patent Application entitled “PROJECT 
LIFECYCLE MANAGEMENT METHOD AND APPARA 
TUS FOR A PEOPLE ORIENTED WORK ENVIRON 
MENT TOOL,” Ser. No. 08/375,757, ?led concurrently 
herewith, all assigned to a common assignee, are hereby 
incorporated by reference herein. 

TECHNICAL FIELD OF THE INVENTION 

The present invention relates to a method and apparatus 
for e?iciently representing, maintaining and managing 
authorizations within a data processing system used to 
support a people oriented work environment. 

BACKGROUND OF THE INVENTION 

The managing of projects can be a logistical and bureau 
cratic nightmare. Often the number of people, tasks, their 
interrelationships, and the policies that govern the work?ow 
within the project may become unwieldy and hinder the 
successful progress of the project. 

Furthermore, the persons involved in the project may not 
fully understand their responsibilities, and may be confused 
as to which company policies apply to their assigned duties. 
This uncertainty and confusion may cause additional delays 
and/or result in a poor quality job and/or product. 
Such a problem has been recognized by certain 

organizations, and has resulted in standards of quality that 
are not associated with the end product of a given project, 
but with the process that is used to develop it. One such 
organization is the International Standards Organization 
(ISO), and its standard: ISO 9000, is likewise focused on the 
development process, rather than on the products developed. 
The basic idea behind the ISO 9000 standard is that the 

development process should be: 
1) well de?ned and documented; 
2) repeatable and measurable; and 
3) the measurements should be used to improve the 

process. 
In theory, improving the ability of the process to detect and 
remedy errors, and then to prevent them entirely will 
increase the quality of the products. 

In practice this idea is gaining support in an increasingly 
quality conscious industry. For example. many projects may 
not be sold in Europe without an/SO 9000 certi?cation. This 
certi?cation is achieved as the result of an audit of various 
members of the project team by an independent auditing 
organization. 
‘ Such audits can be very unnerving and time consuming, 
since many questions are asked and documents are submit 
ted to prove that a member knows what it is they are 
producing and why, understands and follows steps geared 
towards managing the quality and uses the performance 
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2 
results to modify (or optimize) the process. Given that a 
“critical mass” of project team members pass the audit, 
certi?cation is granted. 

With or without such certi?cation requirements. it is still 
desirable to have some sort of tool or mechanism for 
monitoring, directing, organizing and managing a project 
through its life cycle. Many prior art tools have been 
developed for attempting to assist in a project. Further, with 
the advent and proliferation of computers, many programs 
have been written that help to document and manage aspects 
of a project’s work ?ow and process. 
Most prior art tools (for example, the KI Shell, Version 

1.1, September 1990, developed by Universal Energy 
Systems, Inc, Dublin, Ohio) are “process” oriented in their 
approach to project support. That is, process oriented tools 
concentrate on the activities and the control ?ows between 
them. For example, a process oriented approach to devel 
oping a software system might include activities such as: 

a) analysis; 
b) design; 
c) code; 
d) test; and 
e) deliver. 

Tools that support a process (or “method”) oriented 
approach would provide means for these activities to be 
de?ned that capture the activities that cause the project to 
?ow from one state to another. For example, as aresult of the 
test activity, the next activity might be “deliver” (if there are 
no major problems), or “code”, “design” or “analysis” 
(depending on the kind of problems found). 
A disadvantage of this approach, not only from a certi? 

cation perspective, but from the point of view of a project 
team member trying to optimize the process and reduce 
costs, is that there is no way to distinguish between those 
activities that resulted in a high quality output and those 
where the results required rework. In other words, there is a 
need to be able to track both “forward” and “backward” 
movement through the process in order to optimize it 
A simplistic solution to this is to add an attribute to each 

activity that indicates whether or not it represents “forward” 
or “backward” motion. However, the problem with this 
approach is that it tends to clutter up the de?nition of the 
lifecycle model with many extra activities. One proposal 
describes a solution where the “transitions” through the 
lifecycle are no longer labeled per se, but represent the ?ow 
from state to state which is assumed to be bidirectional. Each 
transition has a separate associated action to cause ?ow of 
control forward to the target state, and backward to the 
source state. 

The primary bene?t of that solution was to enable the 
people involved in the process to think of “completing” the 
work product and moving it to the next state, or “rejecting” 
the previous person’s work as having an error that prevents 
them ?om completing it and moving it on in the process. By 
having a limited number of transitions with very speci?c 
meanings, the process becomes much easier to de?ne, 
follow, manage and optimize. 

However, that solution went a step further and solved 
another problem that exists in prior art systems with respect 
to they being “frame” based. Frame based activities have all 
the logic that represents the policy governing (authorizing) 
the state change actions and the code that causes the change 
of state together in a single program. 
Not only is it harder to specify, test and maintain the 

larger. more complex programs associated with frame based 
systems, but also the policy and state change actions are 



5,671,360 
3 

usually “owned” by di?erent people de?ning the process. 
Usually, the management teams own the policy authorizing 
the state change. while the technical teams tend to own the 
speci?c actions that cause the change of state. For example, 
a manager might decide that code must be 90% tested in 
order to move to the ?nal state, but the technical team would 
be responsible for de?ning the “build and package” actions 
necessary to prepare it for delivery to customers. 
A proposed solution was to add a third “program frag 

ment” associated with each transition that represents the 
“guard” condition that must prevail before the state change 
can be e?iected. Also, when control is passed to the next 
state, a fourth program fragment determined a list of legal 
“owners” who were responsible for completing the activity 
associated with that state. Together. the guard condition and 
owner action served as the foundation for de?ning the 
policies associated with a process. Being able to understand 
and describe the policies is not just required as part of an ISO 
9000 certi?cation audit, but is also instrumental to the 
development of a high quality product. In fact, the ability to 
optimize a process by preventing backward motion relies 
more on the ability to strengthen the guard conditions and or 
tighten control over who maintains ownership than it does 
on modifying the state change actions. Thus, the expectation 
was that changes to a process become more and more 
localized when using that solution. 

However, even this “extended” process oriented approach 
is not enough because the system only tells the project teams 
what it is they are supposed to do; it does not help them 
understand why they are doing it in terms of what they are 
supposed to produce. 
A solution to this problem is to take a “work product” 

oriented approach as embodied in cross-referenced U.S. 
patent application Ser. No. 08/375,757 referred to earlier. A 
work product oriented process ?rst focuses on the interme 
diate deliverables of the project, and treats them each like a 
separate project that may follow a separate process; then, the 
process associated with the overall project is designed to 
bring them together into a ?nal product. 

Taking a work product oriented approach to developing a 
software system, one might observe the following three 
work products: 

a) a domain model, that ful?lls the functional require 
ments; 

b) an architecture model, that describes how the func 
tional requirements will be designed to resolve custom 
er’s performance constraints; and 

c) an implementation model, that describes how the 
design will be implemented through source code, build 
procedures and installation steps for the system on the 
required target platfonns. 

These three work products seem to map almost directly 
into the ?rst three steps shown above in the process oriented 
approach, and tend to motivate why the steps are ordered in 
the manner shown above. Since each of these work products 
may be composed of “sub-components”, one could de?ne a 
separate lifecycle model (process) for each that is followed. 
For example, a domain model may contain de?nitions of the 
inputs. outputs and processing of the functions that will be 
composed in order to solve the requirements (as mentioned 
above). Thus, a relatively natural process for developing a 
function is to have an activity associated with developing the 
input. output and processing speci?cations (i.e., the “sub 
work products”) respectively. 
One advantage is that the process associated with a 

“composite” work product is automatically a composite of 
the processes associated with its components. along with 
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4 
any speci?c steps needed to assemble them together and 
insure that they work. 

Another advantage is that Work products can be arranged 
in “hierarchies” such that related work products can inherit 
both the de?nitions of and the lifecycle states of those ?om 
which they inherit. This makes it very easy to create new , 
lands of work products with tailored processes, since they 
only need “override” the de?nition of the “class” from 
which they inherit where theirs differs. instead of re-de?ning 
it from scratch. 
As a tool-based solution was used in cross-referenced 

U.S. Patent Application Ser. No. 08/375,757. the changes 
that occurred to the processes over time were examined It 
happened as expected that reuse increased and the state 
change actions became very stable. However, those actions 
associated with the guards seemed to change more fre 
quently than one might have expected. Speci?cally, it rams 
out that the conditions governing authority have a lot to do 
with “Who you are” with respect to the process. For example, 
a high ranking manager may be given just about absolute 
authority to do anything. This meant modifying the guards 
of almost every transition so that when that manager tried to 
execute the transition, authority was granted. 
The situation got even Worse, became at one point, the 

manager went on vacation and assigned a “deputy” to act for 
him while he was away. This meant changing almost every 
transition in the system to allow the “deputy” access, but 
only during the planned vacation period. The programmer 
assigned to make these modi?cations was clever enough to 
add a date cheek to the condition, so that there was no need 
to go back after the vacation was over. However, this meant 
that “impossible” code was executed every time every 
transition was executed, impacting the performance. 
Even without deliberately time dependent code, much of 

the code associated with a guard is “impossible” because a 
given person attempting to initiate the transition only acti 
vates one branch of the complex, ever growing guard logic. 

Solving these problems is the purpose of this invention. 
To summarize, there is a need for a computer implemented 
tool to: 

a) maintain a “work product” orientation to allow the 
process states and transitions to be easily de?ned and 
composed, as well as “inheri ” from other de?nitions; 

b) maintain a “directionality” of flow with simpli?ed 
stylistic transitions in order to make it easy to tract 
forward and backward motion in the process and 
reduce the learning curve necessary to understand and 
follow the process; 

0) maintain the “separation” between policy and state 
change actions so that the code fragments associated 
with both are as stable as possible; 

d) separate the policy even further into “authorities”, and 
allow the associated conditions to be di?erentiated by 
the person who “owns” the authority, in order to speed 
the authorization process and help to stabilize the 
policies even more; 

e) allow the owner of an authority to grant access to use 
that authority in order to eliminate the need to change 
the policies when delegating; 

I) allow the owner of an authority to transfer that authority 
in order to eliminate the need to change the policies 
when transferring authority; g) to recognize when an 
authority becomes “impossible” (i.e., it expires due to 
time or other reasons), and remove it from the system. 

SUMMARY OF THE INVENTION 
It is an object of the present invention to assist in 

organizing and managing a project through the use of a 
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computer implemented interface, which de?nes the author 
ity of project members in a clear and de?nite manner. 
The present invention is preferably implemented within 

an object-oriented programming language environment, 
which organizes the various portions of the present inven 
tion into objects. The organization into objects allows ease 
of programming modi?cations, and makes it easy to pre 
cisely describe the behavior and relationships of system 
components, as is well known in the art. For a further 
discussion of object-oriented programming, please refer to 
Object-Oriented Technology: A Manager’s Guide, Taylor, 
D.. Addison-Wesley 1994 and Object- Oriented Analysis and 
Design, Booch. G., 2nd Edition, The Benjamin Cummings 
Publishing Co. 1994, which are hereby incorporated by 
reference herein. 

Objects within this environment may consist of projects, 
states, persons. authorities, and transitions. Projects repre 
sent the work product that is being built. Projects have a 
lifecycle de?ned by states, the progress through which is 
governed by the action of transitions. Each transition from 
one state to the next in the project lifecycle is enabled 
through a speci?c authorization associated with a person and 
the transition, allowing that person to cause the transition. 

Further, projects can be de?ned by other projects (in order 
to reuse existing de?nitions), or be composed of other (sub) 
projects (to allow a project to be divided into smaller more 
manageable parts that follow a separate lifecycle). States are 
a kind of a subproject in their own right. their di?erence 
being that they serve to identify the transitions (activities) 
that can occur within that state of the project (or subproject) 
lifecycle. Transitions, too, are a special land of project, that 
maintain the code necessary to cause the change of state. 
Finally, authorities are a kind of project that maintain the 
code necessary to verify conditions that must exist in order 
for the associated person to be able to cause the associated 
transition. 
The present invention preferably provides a computer 

assisted environment for informing members of the project 
of what activities they are required to perform. Such infor 
mation is passed to the project members in any one of 
various user interface techniques traditionally utilized 
within computer systems. One such user interface may be a 
graphical user interface such as a ‘Windows” program, 
which allows a user to “clic ” through icons and other 
various window views in order to determine what tasks and 
responsibilities are required of that person. The present 
invention organizes the project information, such as 
conditions, particulars, states, identities, assignments, etc. in 
a manner that focuses responsibilities to particular people 
without inundating and confusing a particular person with 
information unnecessary for their task. 
As a result, a person may utilize, through such a user 

interface, the surmnarized components of the present inven 
tion in order to de?ne the project life cycle, assign 
authorities, determine the tasks that are presently due for a 
given person or persons, and what they are authorized to do 
under what conditions. 
An advantage of maintaining a separate authority object is 

that it allows easy determination of which persons have 
access to initiate a given transition with better performance 
because only the authorities associated with the person(s) 
and transition(s) selected need be examined. 
A further advantage is that conditions are associated with 

the authority object, separating this policy from the actions 
required to cause the transition from state to state. This 
allows the individual policy and state change actions to 
stabilize as much as possible because each is independently 
variable. 
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Still another advantage of having a separate authority 

object is that authority can be easily transferred to another ' 
person without (necessarily) affecting the condition associ 
ated with the original authorized person. 

Yet another advantage of a separate authority object is that 
it can be periodically examined (e.g., when the state of the 
system changes) to determine if it has become “impossible”. 
When this occurs, it can be automatically removed 
(optionally from the “active” list and kept for historical 
purposes), and speed performance even more. 

Treating authorities as a land of projects has the advan 
tage that an authority can be delegated (by the associated 
person) to another by simply creating another authority that 
enables the delegate to"‘execute” the authority being del 
egated. 
A further advantage of authorities being a kind of project 

is that a complex state model can be associated with an 
authority that governs when it can be “executed.” For 
example, when an authority is ?rst offered. then accepted or 
rejected. 
An additional advantage of treating authorities as a kind 

of project is that authorities can be de?ned in terms of 
another more “generic” authority which will make their 
speci?cation much simpler and far more stable, as well as 
allow the complex state model described above to be reused 
across many authorities. 

The foregoing has outlined rather broadly the features and 
technical advantages of the present invention in order that 
the detailed description of the invention that follows may be 
better understood. Additional features and advantages of the 
invention will be described hereinafter which form the 
subject of the claims of the invention. 

BRIEF DESCRIPTION OF THE DRAWING 

For a more complete understanding of the present 
invention, and the advantages thereof, reference is now 
made to the following descriptions taken in conjunction with 
the accompanying drawings, in which: 

FIG. 1 illustrates a distributed processing system con?g 
urable for implementing the present invention; 

FIG. 2 illustrates a data processing system for implement 
ing the present invention; 

FIG. 3 illustrates a static model of the present invention; 
FIG. 4 illustratesv a dynamic model of a project; 

FIG. 5 illustrates a dynamic model of a process; 

FIG. 6 illustrates a dynamic model of a transition; 
FIG. 7 illustrates a graphical user interface representation 

of a system user’s view showing all users associated with a 
particular system; 

FIGS. 8, 9 and 10 illustrate drop-down menus associated 
with the user interface illustrated in, FIG. 7; 

FIG. 11 illustrates a graphical user interface showing 
processes implemented within the present invention; 

FIGS. 12. 13 and 14 illustrate drop-down menus associ 
ated with the user interface illustrated in FIG. 11; 

FIG. 15 illustrates a graphical user interface showing 
projects; 

FIGS. 16, 17 and 18, illustrates drop-down menus asso 
ciated with the user interface illustrated in FIG. 15; 

FIG. 19 illustrates a graphical user interface showing 
ownership; 

FIGS. 20 and 21 illustrate drop-down menus associated 
with the user interface illustrated FIG. 19; 






















